Intact gonococci (GC) have been labeled with 125iodine by the lactoperoxidase plus hydrogen peroxide procedure. The specific activities of types 2, 4, and 4* GC have been determined and are found to show small differences as follows: T4* > T2 > T4. 125I-labeled GC have been studied for their associations with both leukocytes and tissue culture cells. 125I-labeled GC show the following relative order of association with the leukocytes: T2 = T4* >> T4. This contrasts with the relative degree of interaction between the GC and tissue culture cells, which follows the relative order: T2 > T4 = T4*. Trypsin pretreatment of GC markedly reduces the association of all three types (T2, T4, and T4*) with leukocytes but does not alter the level of attachment of any of the gonococcal types with tissue culture cells.
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Virulence factors of Neisseria gonorrhoeae are incompletely elucidated but are the topics of recent studies from this and other research groups. Much interest has been aroused by correlating virulence of gonococci (GC) for man with specific colony types (3) and with further correlation of virulent colony types with pilation of GC comprising these colonies (2, 9) . Extensions of those correlations have centered on possible biological phenomena that involve GC and are influenced by pilation of the organisms. Numerous reports indicate that pilated GC stick to several types of eukaryotic cells more avidly than nonpilated GC (1, 6, 7, 13) . This difference has been attributed to the pili. Other investigations have questioned whether pilation can be correlated with interactions of GC with leukocytes (WBC). Although two groups suggest that the presence of pili reduce phagocytosis of GC by human WBC (5, 12) , our studies are not in accord with this suggestion. We have found that association (attachment and phagocytosis) of GC with human WBC involves another gonococcal surface component, distinct from pili, which is trypsin, chymotrypsin, and heat labile and which may be present or absent from nonpilated organisms (10) .
In the present report we have investigated the 125iodination of intact, viable GC and use of the radiolabeled GC in studies on their interactions with both WBC and tissue culture cells of epithelial origin. Differences in 125I labeling of various colony types, the differing interactions of diverse colony types of 1251-labeled GC, and the influence of tryptic digestion of GC prior to their incubation with these cells are the topics of the present report.
MATERIALS AND METHODS GC. Strains F62 and MS11 of N. gonorrhoeae were used throughout, and the derivation, identification, and propagation of these organisms have been described previously in detail (7, 9) . Each of the strains was propagated as essentially "pure" cultures of types 2 and 4 colony forms by subculture of single colonies every 24 h on GC agar (GC agar base plus 1% IsoVitalex, Baltimore Biological Laboratories, Baltimore, Md.) and incubation at 36 C in a 5% CO2 incubator. Identification of the T4 and T4* forms of these two strains has also been described previously (10 Aliquots of the solubilized monolayers that had been incubated with both GC suspensions and GC-free supernatants were then assayed for radioactivity in a Beckman BioGamma gamma counter equipped with a preset window for '25I.
In a few instances, tissue culture cells and WBC were individually attached to glass cover slips (11 by 22 mm) which were placed in the bottom of petri dishes (35 by 10 mm) for incubation with GC suspensions and GC-free supernatants. After incubation with the gonococcal preparations, the cover slips were thoroughly washed and allowed to air dry. They were then placed directly into counting vials for determination of radioactivity.
Microscopic evaluation of GC-WBC association. 1251-labeled GC were suspended in PBS to an optical opacity of 50 Klett units. These organisms were then utilized for incubation with human peripheral blood WBC monolayers as previously described in detail (10) . Assessment of interactions between the labeled GC and neutrophils of the monolayer was accomplished through light microscopic evaluation of Giemsa-stained monolayers, and the percentage of neutrophils with attached or ingested GC was determined.
Trypsin treatment of "25I-labeled GC. T2, T4, and T4* GC were radioiodinated, as described above. The washed, '251-labeled organisms were suspended in PBS (pH 7.4) to an optical opacity of 50 Klett units. These suspensions of T2, T4, and T4* GC were divided into two 4.5-ml aliquots. To one aliquot for each gonococcal type was added 0.5 ml of 1% trypsin (Worthington Biochemical Corp., Freehold, N.J.) and to the other was added 0.5 ml of PBS. These were mixed and both were incubated for 15 min at 36 C. The GC were then pelleted by centrifugation, washed thrice, and resuspended in 5 ml of PBS. The specific labeling of these trypsin-treated and control GC was determined as described above. After enumeration of the organisms in Petroff-Hausser chambers, the organisms were diluted for use with WBC or tissue culture cell monolayers.
Attachment of unlabeled GC to HeLa cells. HeLa cell suspensions were prepared by ethylenediaminetetraacetate plus trypsin removal of the cells from the flask and were washed three times in trypsin and ethylenediaminetetraacetate-free minimal essential medium (Grand Island Biological Co., Grand Island, N.Y.). These cells were resuspended to a concentration of 106/ml. GC (T2, T4, and T4*) were suspended in PBS and incubated either with 0.1% trypsin or in PBS for 15 min at 37 C. The GC were then washed three times in PBS and were finally resuspended in PBS to an optical opacity of 50 Klett units. These organisms were diluted 1:10 for incubation with WBC monolayers (to monitor effectiveness of trypsinization) or 1:10,000 for incubation with HeLa cells. These final dilutions were made in M199 containing 2%
heat-inactivated fetal calf serum, which maintains viability without allowing excessive multiplication of the GC (8 ults outlined above regarding relative n of T2, T4, and T4* GC with tissue ells and also the effect of trypsin treatment on association of the organisms with such cells were corroborated through use of nonlabeled GC. The data from such an experiment are shown in Table 4 . The GC which are sedimented but which are not associated with HeLa cells were enumerated through use of control, HeLa cell-free specimens. The number of organisms that associate with the HeLa cells can be determined by correcting the apparent number of GC that sediment with the HeLa cells by the number that sediment in the absence of such cells in the incubation mixture. The summary of the data shows that T2 associate with HeLa cells to a much greater extent than do T4 or T4* GC. This is found both with control, nontrypsinized, and trypsin-pretreated organisms. Trypsin pretreatment does not ap- (1) , human Fallopian tubal epithelium (13) , buccal mucosal cells (6) , and other tissue culture cell types (7) . More recently we have examined the interactions between GC and human WBC in vitro (8, 10, 11 Iodination of the gonococcus' surface does not appear to alter the reactivity of the organisms with either WBC or tissue culture cells. This can be deduced from several bits of information. First, T2, T4, and T4* 1251-labeled GC were used for incubation with WBC, and their association with the WBC was scored by light microscopy. The 125I-labeled GC exhibited the same levels of interaction with WBC as did unlabeled organisms. Second, similar comparative results were obtained in experiments utilizing 125I-labeled GC and unlabeled GC and assessing attachment of the organisms to tissue culture cells.
Trypsin pretreatment of GC markedly reduces the association of the organisms with WBC but does not appear to change the level of attachment of the bacteria to tissue culture cells. Our previous observations have shown that, under the conditions of trypsinization we have utilized, pili remain visible by electron microscopic examination of trypsin-treated type 2 GC (10). These data support our proposals that (i) gonococcal attachment to tissue culture cells is enhanced or mediated by pili, and (ii) association of GC with WBC in vitro is mediated by a trypsin-sensitive, nonpilus surface material on the organisms.
Utilization of 1251 labeling for intact, whole GC appears to offer some promise for future experiments but is beset with certain drawbacks and limitations. It should be pointed out that the interactions of GC with eukaryotic cells do not appear to be greatly modified by the iodination procedure nor the presence of 1251 on their surfaces. We have been unable to label GC to the heightened specific activities which we would need for use of the 1251-labeled GC in several types of experiments. However, it is hoped that the opportunity to label the surfaces of viable organisms will be helpful in characterization of the components comprising those surfaces and for determining the biological functions of the surface constituents.
